psychiatric disorders in individuals with MR is reported as three to four times than in the general population (3) . Of children with MR living in the community, 20-35% have been found to have a comorbid mental illness (2) . Reported rates of psychiatric diagnoses in this population have varied, ranging from 12% to 42% (2) . More recent studies demonstrate the prevalence of psychiatric disorders in MR children to be 33-40% (4, 5) . When DSM-IV criteria are used, 39% of a cohort of mentally retarded children have a diagnosable mental illness (6) Williams syndrome (WS) serves as a prototype for studying the relationship between genetics and behavior because affected patients have a strikingly similar behavioral phenotype. WS results from a deletion that includes the elastin gene on chromosome 7q11.23 and occurs in 1 in 10,000-20,000 births (7, 8) . Most cases result from a new mutation. The associated mental retardation generally results in an IQ between 41 and 80 (8) . Other characteristics of WS include short stature, specific facial features, hyperacusis, and cardiovascular defects. Individuals with WS demonstrate relative strengths in auditory rote memory and verbal ability. Compared to other mentally retarded individuals with similar IQ, children with WS speak more fluently, possess larger vocabularies, and are better conversationalists (8) . Additionally, these patients are highly sociable, an affability sometimes described as a "cocktail party personality": talkative, overfriendly, and outgoing; they notably lack stranger anxiety. Individuals with WS frequently exhibit psychiatric symptoms: generalized anxiety and worries, negative mood, and sensitivity to criticism. Behavioral and emotional disturbances have been reported in up to 80% of children with WS, much higher than in other mentally retarded populations (9) . They have significantly more fears as well as a wider range of frequently occurring fears as compared to other mentally retarded populations, and also have an increased prevalence of anticipatory anxiety (10).
Even so, few studies have used DSM-IV criteria to quantify specific psychiatric diagnoses. Additionally, there is little research examining the possible relationship between family history of psychiatric illness and psychiatric diagnoses in WS patients. This study aims to identify the prevalence and nature of psychiatric disorders in patients with WS using standard DSM-IV criteria. The study also aims to determine the prevalence of psychiatric disorders in first-degree relatives of WS patients and examine the possible relationship between family history of psychiatric illness and patient symptomatology. We hypothesized that if mood, anxiety, or ADHD disorders were a part of the WS behavioral phenotype in and of itself, there would be no relationship between the presence of those disorders in patients and their presence in family members. 
METHODS
All patients age 7 years or older who have been evaluated at the Williams Syndrome Clinic of Women and Children's Hospital of Buffalo, NY were contacted by mail and telephone to participate in the study. The Williams Syndrome Clinic is a multidisciplinary center that regularly evaluates patients from a large geographic area. Patients were excluded from the study if a biological parent was not the primary caregiver. Twenty-one of 28 eligible families agreed to participate. All were Caucasian. All children with WS lived at home with one or both parents. They ranged in age from 7-28 years (mean 16 years); 14 of the 21 patients were female. All patients had WS that was confirmed by fluorescence in situ hybridization (FISH) analysis. Seven patients had currently or previously taken one or more pharmacologic agents for treatment of psychiatric or behavioral symptoms.
Patients and both parents, when available, were interviewed in their own homes by a single examiner (JCK). Seventeen families (81%) had both parents present at the time of interview. Subjects and parents received information on the nature of the study and the assessment tools; subjects and the parents that were present gave written informed consent. The study methods were approved by the Institutional Review Board of Women and Children's Hospital of Buffalo. Parent and child responses and diagnoses were reviewed by a child and adolescent psychiatrist (DLK).
Measurements
The Anxiety Disorders Interview Schedule (ADIS) is a standardized semistructured interview that uses DSM-IV criteria to assess for 14 psychiatric disorders in children and adolescents, including anxiety, specific phobia, MDD, and ADHD (11) . The ADIS was administered separately to the parents and the individual with WS (using both Parent and Child Versions) to arrive at a single combined score. In order for a diagnosis to be assigned, symptom-criteria must be met and must interfere with functioning. An impairment in functioning is defined by a minimum score of 4 on a scale of 0 to 8, as rated by both the subject and the parents in answer to the questions: "How much has [the problem] messed things up for you with friends, in school, or at home? How much does it stop you from doing things you would like to do?"
The Family History Screen (FHS) is a semi-structured interview assessing lifetime history for 15 psychiatric disorders in subjects and first-degree relatives (parents and siblings) (12). The FHS was administered separately to each 
Data Analysis
Descriptive analyses were used for the prevalence and distribution of psychiatric diagnoses in the study population. The association between patient and family history of selected disorders was analyzed using Fisher's exact tests for contingency tables. Disorders examined in subjects and family members were MDD, any anxiety, specific phobia, and ADHD, as these were expected to be the most prevalent based on previous studies (1, 13) . Because anxiety and depression may occur together, analyses were also performed for any mood or anxiety disorder. Fisher's exact test was chosen over the Chi-square test for independence because of the small cell-frequencies (expected cell frequencies < 5) in all of the 2x2 contingency tables. For Fisher's exact test, the null hypotheses of independence was performed at a 0.05 significance level. All of the statistical analyses are performed on SAS version-9.
RESULTS

DSM-IV Diagnoses in WS population
Thirteen of 21 subjects (62%) had at least one DSM-IV diagnosis ( Table 1) . The most common were: any anxiety disorder (48%), specific phobia (43%), ADHD (43%), and generalized anxiety disorder (GAD) (24%). Major depressive disorder (MDD) was found in 3/21 (14%) of the patients. There were no significant differences with regard to sex or age for any diagnosis. More than one diagnosis was present in 33% of the sample; 24% had more than 2 diagnoses.
Phobias. Specific phobia was present in 43% of patients and was the most common type of anxiety disorder, present in 9 of the 10 subjects with an anxiety diagnosis.
The most common types of specific phobia were animal, thunderstorm/lightning, and loud noises. Seven of the 9 patients had multiple phobias. No subject had social phobia.
ADHD. Of the subjects with ADHD, 8 of 9 were of the inattentive type, 1 was the combined type, and none were of the hyperactive-impulsive subtype.
ADIS diagnosis requires a functional interference score greater than 4 out of 8. Many more of these subjects met a symptom-criteria for diagnosis but did not meet the requirement for functional interference. Fifteen subjects (71%) demonstrated symptoms of specific phobia but only 9 (43%) had significant impairment in functioning. Two additional subjects met criteria for GAD, and 4 additional subjects met criteria for ADHD but again did not meet the functional interference requirement. 
Family History of Psychiatric Diagnoses
Seventy-six percent of subjects had first-degree relatives with any diagnosis on the FHS. The ADIS diagnoses used in statistical analysis were: MDD, any anxiety, specific phobia, and ADHD. Variables examined were: presence or absence of a diagnosis in the subject, and presence or absence of the diagnosis in first-degree relatives.
Of the WS subjects with MDD, 2 of 3 had a first-degree family history of MDD; of those without MDD, 6/18 had a first-degree family history of MDD. There was no statistically significant association between family history of MDD and subject MDD (p = 0.5308).
Of the WS subjects with any anxiety diagnosis, 4/10 had a first-degree family history of anxiety; of subjects with no anxiety diagnosis, 6/11 had a first-degree family history of anxiety. There was no statistically significant association between family history of anxiety and subject anxiety (p = 0.6699).
Of the WS subjects with a mood or anxiety disorder, 6/11 had a first-degree family history of a mood or anxiety disorder; 7/10 subjects without a mood or anxiety disorder had a first-degree family history of a mood or anxiety disorder. There was no statistically significant association between family history of mood or anxiety disorders and subject mood or anxiety disorders (p = 0.6594).
No WS subject with specific phobia had a family history of specific phobia (0/9). Two subjects out of 12 with no diagnosis of phobia had a family history of specific phobia. There was no statistically significant association between first-degree family history of specific phobia and subject specific phobia (p-value = 0.4857).
Of the subjects with ADHD, 2/9 had a first-degree family history of ADHD; 1/12 without ADHD had a first-degree family history of ADHD. There was no statistically significant association between family ADHD and subject ADHD (pvalue = 0.5534).
In summary, no statistically significant association was found between family history of MDD, any anxiety, specific phobia, and ADHD and the presence of these disorders in WS subjects.
DISCUSSION
The WS patients of this report have a higher prevalence of psychiatric disorders compared with other populations of MR children and adults (62% vs. 39%) (6), as well as compared with cognitively normal children (62% vs. 12%) (14) . An increased prevalence of psychiatric diagnoses was observed even when impairment in functioning was required for diagnosis. The rates for specific diagnoses would have been higher if not for this requirement (e.g., 71% vs. 43% for specific phobia). The use of impairment in functioning is a distinctive aspect of this study and rarely has been used in previous studies.
